PERSPECTIVES P lanet formation theorists, like detectives, have to gather clues and put them together to explain an event that happened in the past. Sometimes the clue is so subtle that it requires a chain of reasoning to see how it contributes to unraveling the mystery. As Sherlock Holmes said, "It has long been an axiom of mine that the little things are infinitely the most important" (1) . The work reported by Anderson and Schubert on page 1384 of this issue is a case in point (2) . These authors have found that Saturn rotates somewhat more quickly than had been thought. This apparently minor result may have profound implications for our understanding of giant planet origins.
The early solar system began as a gas disk around the Sun, and two scenarios for formation of the giant planets seem possible. One scenario, the core accretion hypothesis (3) , argues that the solids in the outer solar system, in the form of planetesimals, were gradually accreted into a planetary core on the order of 15 Earth masses. Such a massive core could then attract a large amount of hydrogen and helium from the surrounding disk to form a gas giant planet. Although some of the core might be mixed back into the accreting gas as it collapsed onto the planet, we would still expect Jupiter and Saturn to have cores on the order of 10 Earth masses.
The other scenario, the disk instability hypothesis (4), argues that the gas disk itself was unstable and that density fluctuations became large enough that some portion of the disk collapsed under its own gravity. This collapsing clump would eventually evolve into a gas giant planet. Some of the solids that were in the gas would eventually settle into a core (5) , but that core is expected to be small, on the order of a few Earth masses.
Although most theorists favor the core accretion scenario, both hypotheses have strengths and weaknesses. One possible way to resolve the issue is to investigate the structure of the two gas giants in our solar system. Are the cores of Jupiter and Saturn closer to 15 Earth masses or to zero? To answer this question, we have to model the internal structure and composition of these planets.
The standard approach is to assume a reasonable composition with some free parameters. Typically, one assumes that there is a heavyelement core of undetermined mass (one free parameter), surrounded by an envelope of hydrogen, helium, and some fraction of heavier material mixed in (a second free parameter). The details are not very sensitive to the exact choice of additional heavy material, but this too adds freedom in fixing the composition. The pressure inside the body can be computed by assuming that at each depth the pressure exactly balances the weight of the overlying layers. There is good reason to believe that the envelopes in Jupiter and Saturn are convecting, so that the temperature gradient follows an adiabat (i.e., a sequence of changes in pressure and temperature but with no heat exchanged). Thus, if the temperature at, say, the 1-bar pressure level is known, the temperature throughout the envelope can be determined. All that remains is to use the best physics available to determine the density of the material, given its pressure and temperature. In this way, the density can be found as a function of depth.
One of the free parameters can be fixed by forcing the mean density of the planet to match the observed value, but the others are harder to tie down. Because Jupiter and Saturn rotate rapidly, they have a pronounced oblateness. This departure from a spherical shape means that the gravitational potential of these planets differs slightly from the usual r -1 law (where r is radius). The strength of the potential at a fixed distance from the center will vary as the angle from the spin axis changes. The dependence on this angle is expressed by a series of coefficients called gravitational moments. These moments can be measured by following the motion of a satellite in the planetary gravitational field. They can also be computed from the internal density distribution and the rotation rate of the body. Because of uncertainties in the composition and in the pressure-density relation at very high pressures, there are a number of "reasonable" density distributions that fit the observed parameters for Jupiter, and there is some ambiguity as to what the size of Jupiter's core really is. The evidence seems, however, to point to a core of between 0 and 5 Earth masses (6) . This presents a difficulty for the core accretion hypothesis, but not for the disk instability hypothesis (7). The problem is with Saturn. The same models that predict a small core for Jupiter (with rather large error bars) predict a core of some 10 to 20 Earth masses for Saturn, and it is not at all clear why there should be such a large difference. Theorists have tended to set aside this piece of information because they are not sure how it fits into the whole picture.
Determining the rotation rate of a gaseous planet is difficult, and previous assessments were based on measurements of the magnetic field (8, 9) . On the basis of data from the Cassini, Pioneer, and Voyager missions, Anderson and Schubert argue convincingly that Saturn's rotation period is about 7 minutes Saturn's rotation period is shorter than previously thought, which may have important consequences for understanding how the giant planets formed.
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Core issues. Jupiter is three times as massive as Saturn, so the pressures in its interior are much higher than those in Saturn, and the material there is more compressed. As a result, Jupiter and Saturn have nearly the same radius. Here, the planets are shown at sizes relative to their uncompressed density to stress the difference in core mass. Thus, Jupiter (top) appears larger than Saturn (bottom), and Saturn's 20-Earth mass core (dotted circle) appears to have roughly 1.6 times the radius of Jupiter's 5-Earth mass core.
less than the earlier value. This faster rotation rate means that to fit the observed gravitational moments, the internal density distributions computed for Saturn must be revised. The core mass will most probably be reduced, bringing it closer to that of Jupiter (see the figure). The extent of this reduction will depend on the details of the physics.
Saturn's mass is only one-third that of Jupiter's; thus, it is likely that the secondary processes that have been suggested to reduce the size of Jupiter's core in the core accretion scenario, or to form the core in the disk instability scenario, might be different enough between the two planets to explain the difference in the size of their cores. Perhaps we will even be able to use this information to help decide between the two hypotheses. Like Sherlock Holmes, I hesitate to speculate too much before having the facts. In view of this new data, planet formation theorists should sit up and take notice.
PERSPECTIVES O xidants and free radicals, according to the vitamin mongers, are the ruination of our existence. They include superoxides (O 2 − ), hydroxyl radicals (OH − ), and peroxides (H 2 O 2 ), collectively called "reactive oxygen species" (ROS). These molecular brigands-the by-products of mitochondrial metabolism-corrode molecules by snatching their electrons. They are blamed for causing cancer, heart disease, Alzheimer's disease, and old age (1) . Yet in a reversal of the view that has dominated since the 1950s, we have come to appreciate that ROS play essential roles in healthy cell signaling. On page 1393 in this issue, Burgoyne et al. (2) show that oxidation activates a key enzyme that causes blood vessels to relax. This finding raises a paradox: Why, if oxidation can relax blood vessels, is oxidative stress associated with hypertension?
Vascular smooth muscle cells contract using filaments of actin and myosin molecules.
Hormones and neurotransmitters control muscle tone by affecting the phosphorylation state of myosin (see the figure) (3, 4) 
